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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
1 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. This appUcation currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1-2, 4-7, 15-17, 19-23 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable JP 54-1 19336 et al in view of JP 59206151. 

JP 54-1 19336 substantially teaches the claimed device and method for detecting the 
presence of slag in a shroud 18 for guiding molten metal 10 from a ladle 14 to a tundish 20, 
comprising transmitting and receiving coils 40, 42 located at the two branches of a forked coil 
holder 30. 

JP 54-1 19336 fails to teach the use of an integrated shroud manipulator. However, JP 59206151 
(abstract) teaches the use of a shroud manipulator (long nozzle installation device) having 
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integrated shroud manipulator E (see Fig. 1) connected to a slag detector-fastening frame for the ' 
purpose of improving the accuracy of the slag detector. It would have been obvious to one 
having ordinary skill in the art to provide JP 54-1 19336 the use of an integrated shroud 
manipulator as taught by JP 59206151in order to reduce the relative motion between the shroud 
and detector and improve the accuracy of the slag detector (JP 59206151, abstract). 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable JP 54-1 19336 et al in 
view of JP 59206151 as applied in claims 1-2, 4-7, 15-17, 19-23 and 29 above ad further m view 
of Davidkhanian et al. 

JP 54-1 19336 in view of JP 59206151 fails to teach the use of changing frequency of the 
detector. However, Davidkhanian et al (col. 4, lines 66+) teaches the use of changing frequency 
of the detector for the purpose of preventing the undesirable turbulence (vortexing) flow. It 
would have been obvious to one havmg ordinary skill in the art to provide JP 54-1 19336 in view 
of JP 59206151 the use of changing frequency of the detector as taught by Davidkhanian et al in 
order to prevent the undesirable turbulence (vortexing) flow such that the slag sensitivity 
constant can be set to maximum (Davidkhanian et al, col. 8, lines 54+). 

5. Claims 3, 9, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable JP 54- 

1 19336 et al in view of JP 59206151 as applied in claims 1-2, 4-7, 15-17, 19-23 and 29 above ad 
ftirther in view of Theissen et al. 

JP 54-1 19336 in view of JP 59206151 fails to teach the use of electromagnetic fields or 
altemating frequencies of the detector. However, Theissen et al (col. 3, lines 63+) teaches the 
use of electromagnetic fields or altemating firequencies of the detector having coils in toroidal 
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configuration around the shroud (outlet pipe 6) for the purpose of increasing detector sensitivity. « 
It would have been obvious to one having ordinary skill in the art to provide JP 54-1 19336 in 
view of JP 59206151 the use of electromagnetic fields or alternating frequencies of the detector 
having coils in toroidal configuration around the shroud (outlet pipe 6) as taught by Theissen et 
al in order to increase detector sensitivity (Theissen et al, col. 4, lines 7+). 

6. Claims 10-14and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable JP 54- 
1 19336 et al in view of JP 59206151 as applied in claims 1-2, 4-7, 15-17, 19-23 and 29 above 
and further in view of Kings et al. 

JP 54-1 19336 in view of JP 59206151 fails to teach the use of defining a voltage range 
and signal as a function of flow condition of molten metal. However, Kings et al (col. 3, lines 
58+) teaches the use of defining a voltage range and signal as a function of flow condition of 
molten metal for the pxupose of increasing detector reUability. It would have been obvious to 
one having ordinary skill in the art to provide JP 54-1 19336 in view of JP 59206151 the use of 
defining a voltage range and signal as a function of flow condition of molten metal as taught by 
Kings et al in order to increase detector reUability (Kings et al, col. 7, lines 52+). 

7. Claims 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable JP 54-1 19336 et 
al in view of JP 59206151 and further in view of Kings et al as applied in claims 10-14 and 24 
above ad further in view of Heaslip et al. 

JP 54-1 19336 in view of JP 59206151 and further in view of Kings et al fails to teach the 
use of sensor including position sensor and weight sensor. However, Heaslip et al (col. 3, lines 
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43+) teaches the use of sensor including position sensor 52 and weight sensor 48, 50 and teeming 
device (see Fig. 9) for the purpose of effectively controlling the molten metal flow. It would 
have been obvious to one having ordinary skill in the art to provide JP 54-1 19336 in view of JP 
59206151 and further in view of Kings et al the use of sensor including position sensor and 
weight sensor as taught by HeasUp et al in order to effectively control the molten metal flow 
(Heaslip et al, col. 6, lines 19+ and col. 16, lines 6+), 

8. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable JP 54-1 19336 et al in 
view of JP 59206151 as applied in claims 1-2, 4-7, 15-17, 19-23 and 29 above and further in 
view of 54-1 10932. 

JP 54-1 19336 in view of JP 59206151 fails to teach the use of directional core. 
However, JP 54-1 10932 (see Fig. 2) teaches tiie use of directional core 34 in a slag detector 30 
for the purpose of directing the electromagnetic field towards or away from the shroud. It would 
have been obvious to one having ordinary skill in the art to provide JP 54-1 19336 in view of JP 
592061 5 1 the use of durectional core 34 in a slag detector 30 as taught by JP 54-1 10932 in order 
to direct the motion of the electromagnetic field towards or away from the shroud (JP 54-1 10932, 
Fig. 2). 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ing-Hour Lin whose telephone nimiber is (571) 272-1 180. The 
examiner can normally be reached on M-F (9:00-5:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner' s 
supervisor, Jonathan Johnson can be reached on (571) 272-1177. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained &om the Patent 
Application Information Retrieval (PAIR) system. Status information for published {^plications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





I.-H. Lin 



8/17/07 
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ABSTRACT : 



PURPOSE: To permit quick attaching and detaching of a slag detector and to detect 
the timing for slag outflow with good accuracy by attaching the slag detector to 
the top end of a sliding rod and providing devices for swiveling, elevating and 
forward and backward moving the sliding rod. 

CONSTITUTION: A body 11 is faced upward by an elevating cylinder 12 and the top end 
of a sliding rod 20 is elevated in the stage of mounting a slag detector 21 to a 
long nozzle 23. The detector 21 is then moved forward by a forward and backward 
moving cylinder 13 and the body 11 is moved downward by the cylinder 12 to put the 
detector 21 into the opening of a tundish cover C. The detector 21 is thereafter 
swiveled at a horizontal level by the swiveling cylinder and is pressed and 
positioned to the side face of the nozzle 23 by a mounting frame 22. The detector 
21 is then moved forward by a secondary forward and backward moving cylinder 17 to 
press the frame 22 to the front side face of the nozzle 23, by which the 
positioning of the detector 21 is completed, 
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o^. ^0)fi5ffiaHJi$iiL:TS2)m«Sttil8^«)4:, 
0) jfi y T 6 o 

«3(nS21*a>{fyXfl.23C«iSt«)flfCtt, 

iiftfflis/y>^i2cj;y*ttii$±fft$cwfii$ 

(ID * It d o 

;>cu:. co)^;^!STrtm5i$.y v^futc j;y X 
5y«»ia2i*iiil#tt, ^o)». «w$.y> 

(8) 

a ><f /X4.23C«lftWfc**-Cft«o LfrL. 
»aiaBSfl)tij«l<nfci!>CX^-<T-f>i/y-h 

B$m%$/t»«»$tti&c2:/f$»y. cncc 

ttoTn>/fyx^i'23t,fiJimii'!r«>ci:tf^So 
naym. o>^y x;u23^iRft»^22c<fc y jipft 

Wfc^^Ttt. P >y y XiU23tf «iS^ SI^C 

cayitddcu., $E@{8ca)S^m^$iRftit« 
»5itfcPBCtt3^y>4fi^a(o«fn«»siutt^ 

/^a<«tyjS?ftt^*^C^€>C4:t,T$. C 

m ^ 5 izmtutt ^ t . X7</«i«iS2mo ><f 

yX^U23(7)|!)^tCMl^t<iattT^§o 

*fc. ISI&Q y K20(7)5feftiaiCtt'^a -X24W 
0)miE»f €ALT, X7^ftt>n«21«llllftW 

7^Mi531S210)IS»ay K20(O5t5g '^eoiRft i:r 

enemas, mna^tetfcmsac^^ 

(10) 
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;;^7^^«l5mS2li:a><^/X^l'23(7)raRl^-^ 
(cfigocttf-p^. :;^7i^«t»iS2i(0<$tmiSiS 

Hft H t i:. m5@lC5i^^*l:^C» 7 <f ^ 
5JlgS21^n><fyXJU23C|i|»(*ttnw:'<D-X 
24/^ffi*» t: >27^ *iC>(C U T X 7 5^«>nS21 
tflOHSLTD>^yy X^U231C fft 5 C 4: T $ «> 

(11) 



mmi'Zm^i (4) 

3 fillQltt 6 aK®S^«J>V 

9 yoy ^ 11 *i* 

12 ttffl!'> y >4f 

13 wmis^u^^r 

M raists 

17 ffijmjge^ u >y 

20 ISC!) □ y K 21 X 7 ^^^SUK 

22 X y ^rmnnsiRi^ » 

23 D>if/Xfl/ 24 ^a-X 

ft a! A nm± t& t n m 

#SSt 19 Sh ^ M 



(12) 
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